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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims 
in the application: 

Listing of Claims: 

1 to 52. (Canceled) 

53. (Currently Amended) A method of producing a multi*layered tissue 
construct in vivo comprising the steps of: 

providing a first polymerizable mi^cture which comprises a first 
polymerizable material and first cells and directly placing a volume of the first 
polvmerizable mixture In an osteochondral tissue space wherein the first 
polymerizable mixture is In direct contact with the osteochondral tissue 
underneath, then crosslrnkinq the first polvmerizable mixture material until the 
first polvmerizable mixture material Is at least partially gelled to forrh a first layer 
of hvdrogel : 

providing a second polymerizable mixture which comprises a second 
polymerizable material and directly placing a volume of the second 
polvmerizable mixture rn the tissue space with the at least partially gefled first 
layer of hvdrogeL then_cro5Slinkina the second polvmerizable mixture material 
until the second polvmerizable mixture material is at least partially gelled to form 
a second laver of hvdrogel: and 

placing a volum e of th e first polym e rizabl e mixtur e in an ost e ochondral 
fesue-ep ac e- wh e r e in th e first po l ym e rizabl e mixtur e is in direct contact with the 
osteoc h ondra l t iss uo undom ea thr - th e n cro s sllnl^ing th e first polymor i zab le 
m i xtur e- mat e ria l unt il th e first po l ym e rizable mixture materia l forms an at least -te 
part i al l y ge l lod to form - a - fiPD t-laye r -Q f -4 nyd ro gol v 
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p l acing a volume of the second polym e rizab le m i xturo in tho ticcuo cpaco 
with the at l ea s t partially ge ll ed - flrst layer of hydrogof, thon cross l ink i ng tho 
s e cond po l ymerizab l e - m ix t fef Fe -F na t e Ra l until the socond polymorizablo mixturo 
mat e r i al is at l east partia ll y ge l led t o fo rm a second l ayer of hydrogel; Qn 4 

additionally crosslinking the first and second polymerizable mixtures 
materials until the frrst and second layers further polymerize to form an 
integrated multi-layered gel hydrogel; 

wherein the first and second hydrogels each Independently consist 
essentially of a hydrophilic and synthetic polymer network with high water 
content 

54. (Previously Presented) The method according to claim 53, wherein 
the first polymerizable mixture further comprises a polymerization initiator. 

55. (Previously Presented) The method according to claim 53, wherein 
the second polymerizable mixture further comprises a polymerization initiator. 

56. (Previously Presented) The method acconding to claim 53, wherein 
the second polymerizable mixture further comprises second cells. 

57. (Previously Presented) The method according to claim 56, wherBin 
the first and second cells are different cell types. 

58. (Previously Presented) The method according to claim 57, wherein 
the first cells are mesenchymal stem cells and the second cells are 
chondrocytes. 

59. (Previously Presented) The method according to claim 56, wherein 
the first and second cells are same cell types. 
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60. (Previously Presenteil) The method accx>rding to claim 59, wherein 
the first and second cells are chondrocytes. 



61. (Previously Presenteil) 
the cells are autobgous cells. 



62. (Previously Presentep) 
comprising the step of adding a 
partially gelled first layer, before 
polymerizable mixture In the tissue 



63. (Previously Presented) 
at least one of the first and second 
bioactive substance selected from 
mediator, a growth factor, a conjpound 
bioactive polymer, a gene vector 



64. (Canceled) 



The method according to claim 53, wherein 



The method according to claim 53, further 
suspension of cells to a surface of the at least 
the step of placing the volume of the second 
space. 



The method according to claim 53, wherein 
polymerizable mixtures further comprises a 
the group consisting of a nutrient, a cellular 
which induces cellular differentiation, a 
and a pharniaceutical. 



65. (Previously Presented) 
crosslinking of the first polymerizable 
to an external radiation, and crosslinking 
material Is controlled by exposure 



66. (Currently Amended) 
construct in vivo comprising the 

providing a first polymerizable 
polymerizable material and first 



The method according to claim 53, wherein 
mixture material is controlled by exposure 
of the second polymerizable mixture 
to the external radiation. 



A method of producing a multi-layered tissue 
sjfeps of: 

mixture which comprises a first 
^lls and directly placing a volume of the firs^ 
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polvmerizable mixture ir^ an osteochondral tissue space wherein the first 
polvmerizable mixture is in direct contact with the osteochondral tissue 
underneath, then crosslinkinq the first polymerizable mixture material until the 
first polvmerizable mixture material forms an at least is partially gelled to fonm a 
first layer of hvdrogel : 

providing a second polymerizable mixture which comprises a second 
polymerizable material and directly placing a volume of the second 
polvmerizable mixture in the tissue space with the at least partially gelled first 
layer then crosslinkinq the second polvmerizable mixture material until the 
second polvmerizable mixture material is at least partially gelled to fomn a 
second layer of hydrogel : 

providing a third polymerizable mixture which comprises a third 
polymerizable material and directly placing a volume of the third polymerizable 
mixture in the tissu_e_sp_ace_with_the_at_lea5t partially gelled first and second 
layers, then crossllnking the third polvmerizable mixture material until the third 
polvmerizable mixture material is at least partially gelled to form a third layer : 

wherein at least one of the second and third polymerizable mixtures 
further comprises cells; 

plac i ng a volum e of th e first po l ym e rizab le- mixtur e i n an ost e ochondral 
tissu e- sp a c e wher e in th e fir s t po l ym e rizabl e mixture Is in direct contact with th e 
osteoGhondral tissue undomooth, thon - cross l lnking tho first po l ym e rfe a b le 
m i xtur e mat e rial until th e finst po l ym e rlzablo m i xturo material forms an at least jo 
partially gollod to form ajirst lay e r of hydrogol; 

placing a volum e of the eeoond polymorijiab j o mixture i n tho tissuo spaco 
w i th tho at loast - - partial l y g el l e d first layor, then orossHnking tho socond 
po l ym e rizab l e mixturo matorial unti k th e socond polym e rizab l e m i xture m a t e ri al 
10 at looet partially g e ll e d to form a second layer of hydrogo l ; 

p la cing a volume of th e third polymorieab l o m i xturo i n th e tissu e spac e 
with th e at least partia l ly - g el l e d - first and second l ayers, then orossltek i ng tho 
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third po l ymer i zabl e mbcturo mdtorlal unti l the th i rd polymorigablo mixturo 
mat e rial - is - at - jGa st-partia Hy - geHGdlto form a th i rd l ayer; a nd 



additionally crosslinking 
nnixtures materials until the first, 
form an integrated multMayered 

wherein the first, second, 
essentially of a hydrophrlic anc 
content 



67. (Previously Presented) 
the first polymerizable mixture 



68, (Previously Presented) 
the second polymerizable mixture 



69. (Previously Presented) 
the third polymerizable mixture further 



the first, second, and third polymerizable 
second, and third layers further polymerize to 
^el hydrogel; and 

^nd third hydrogels each independently consist 
synthetic polymer network with high water 



The method according to claim 66, wherein 
further comprises a polymerization initiator. 



The method according to claim 66, wherein 
further comprises a polymerization inrtiator. 



The method according to claim 66, wherein 
comprises a polymerization initiator 



70. (Previously Presented) The method according to claim 66, wherein 
the second polymerizable mixture further comprises second cells, and the third 
polymerizable mixture further comprises third cells. 



71 . (Previously Presented) 
the first, second, and third cells are 

72. (Previously Presented) 
the first cells are mesenchymal 
chondrocytes. 



The method according to claim 70, wherein 
different cell types. 

The method according to claim 71 > wherein 
stem cells and the second cells are 
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73. (Previously Presented) The method according to claim 70, wherein 
the first, second, and third cells are. same cell types. 

74. (Previously Presented) The method according to claim 73, wherein 
the firsts second, and third cells are chondrocytes. 

75. (Previously Presented) The method according to claim 66, wherein 
the cells are autologous cells. 

76. (Previously Presented) The method according to claim 66, further 
comprising the step of adding a suspension of cells to a surface of the at least 
partially gelled first layer, before the step of placing the volume of the second 
polymerizable mixture in the tissue space. 

77. (Previously Presented) The method according to claim 66, wherein 
at least one of the first, second, and third polymerizable mixtures further 
comprises a bfoactlve substance selected from the group consisting of a 
nutrient, a cellular mediator, a grov^h factor, a compound which induces cellular 
differentiation, a bioactive polyrtier, a gene vector, and a pharmaceutical. 

^ 78 to 87. (Canceled) 
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